INTRODUCTION
Over the past several years 
Operationally, The current is monitored in the cathode of the switch (CX1175B), and in the output transmission line (6-RG220's). As can be seen from Each kicker system, even though operationally the same, has different parameters that relate to the particular application. These parameters are give in Table 1 . The characteristics of the diode determines the shape of the kicker magnet current. The diode has to rapidly conduct at the peak of the current cycle. Otherwise, current will continue to decrease sinusoidally. This requires a large forward bias which can only come from rapid current decay in the kicker magnet. As soon as the diode is conducting, a minimum forward bias requirement for the diode reduces the rate at which current continues to decay in the magnet.
With this in mind, the following criteria for diode selection and construction were set: 0-!, (c) -30% of the total Ai/i could come from the series resistance of the magnet and cables.
In order to meet criteria (a), it is evident that a minimum inductance structure for the switch, capacitor, and diode are important. The physical dimensions of the whole structure were chosen to minimize this inductance. In the case of the diode, the inductance was minimized by stacking the diodes within a copper pipe to obtain a coaxial configuration. As tests proceeded, the largest contribution to this non-transfer of current from capacitor to diode came from the large diode dynamic impedance. Since the nominal stress is well below the breakdown of the rubber, it is felt that the problem originates from a bubble which ionizes and eventually spreads to create final failure.
A representative picture of the current in a magnet that has failed is given in Figure 4 . This particular magnet is from our Main Ring system that failed recently. Trace A is a nominal magnet current pulse at V -8kV (voltage lower than breakdown) and trace B iscmagnet current pulse at V = 13kV (voltage greater than breakdown). The initiai current rises much faster (lower L) at first but the current is traveling through an arc. Thus the faster decay after the current peak. As the current fills the whole magnet and extinguishes the arc, the current decays normally C di/dt similar to trace A). The diodes (thought to be the most technically difficult) have been the most trouble free device of the system. Even with the magnet failures, forcing as much as twice the design current through the devices, no failures to date have occurred.
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PROPOSED UPGRADES
The most significant improvement to the system and one that will be implemented in the Tevatron antiproton systems, will be the addition of a small (0.1-0.20) resistance in series with the capacitor and switch. This resistance will increase the damping which will improve the capacitor and switch life. The system must now operate at a higher initial voltage. For the Tevatron antiproton and the Main Ring proton systems, this should not be a problem. For the Tevatron proton systems, this higher voltage may not be possible.
Another proposed improvement would be to move the snubber network (R and C ) from the transmission line input to the magnei input? In the Tevatron antiproton systems, we expect to increase the impedance of the transmission line to 25Q after which C should not be needed. If this is successful, the Main Ring proton systems may also be modified.
At present, the magnet current shapes are displayed in the control room via a TV monitor. An improvement would be to digitize the signal and insert it into the control system. This type of monitor would allow precise timing measurements and simplify alarm and limit controls. The second most troublesome failure is with the energy storage capacitors. As failures occur, they are being replaced by higher current, 90% reversal, higher voltage units specified with actual current wave shapes.
